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The aim of this publication is to give a brief resume of practices and methods | 
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now in use in certain foundries. It will be understood that this study is not at all 


y 

| 
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complete. A complete study would require many months and would include many 
_ times the amount of material assembled here. This publication, including its ap- 
| pendixes on text material and references, is considered as an emergency announce- 
| ment of present average practices and methods. It may serve as a tentative guide to 
| those who feel the need for immediate organization of some kind of foundry training. 
| It is published in response to numerous requests from company members for informa- 
| tion. An attempt has been made to answer inquiries by giving examples of what is 
| being done to train foundry labor throughout the country. | 
As | | 
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a= Introduction, 

When training is mentioned, every one thinks of the 
kind of activity which to him means training. Apprentice training 
means as many different things to different people as the varied 
experiences these people have had which they have called by the name 
of apprentice training, Every human being naturally thinks in terms 
of his own experiences, 


VARIOUS A brief questionnaire was sent out in ay 1924 by 
METHODS AND Commissioner licClintock of the National Founders 
DEFINITIONS Association to determine the extent of the training 


of molder apprentices which was being carricd on by 

the membership of this Association. A number of 
companies answered = "No, we are not doing any apprentice training, 
we are only - - =" and then they went on to describe exactly the same 
precedure that was described by other companics who began their 
answers with - "Yes, we are training apprentices by, etc. - - -". It 
was evident that some foundrymen considered they were training ap- 
prentices when they were doing exactly the same thing as other foundry- 
men were doing who bolicved they were not really training workors by 
the apprenticeship mothod, 


LIGET ING It is agreed rather generally that an omergency 
AN exists regarding the production of skill in foundry 
ELERGENCY labor and that widespread active cooperation is 


necded in order to mect this cmorgency. Farsighted 

men realize that they must at first train cnough 
workers to allow for losing a few to those plants who are not yet 
ready to cooperate on this point of producing skill. 


In order to cooperate we must understand cach other = 
must mean the same thing when we use the samc terms. Unanimous 
action depends upon common understanding. 


APPRENTICE- Apprenticeship and apprentice training are confused 
o— PHP AND with upgrading of personnel by many foundrymen. The 
=. UPGRADING following distinctions and definitions are not 
as arbitrary, . They are developed from expressions 
am commonly heard thruout the foundry industry and are in accordance with 
' the recommendations of the Industrial Education Committee of the 
“* National Founders Association. 
“¥ 
>» 2 - Apprentice training defined. 
a. 
=" The following definition is suggested as expressing 
“—— the consensus of opinion of those practical pcople who have had wide 


experience in this field: 


Apprentice training is any systematic training 
in the all-round practice of any givén trade in~ 


cluding regular advancomént in shop operations — 
ogcther with regular Instruction in those subjects 

which Will make € performance of these trade 
Operations, easier, cheaper and more interesting. 


ee 


HOW TO The general acceptance of this definition will do 
HAVE A much to guide the training program by means of which 
WAITING the better type of American youth will be brought 
LIST OF into the foundrics of this country and will be 

YOUNG MEN trained to supply the skill needed by this industry. 


This apparently bold statement is based upon the 
fact that in a number of industrial centers in which this kind of 
apprentice training has been in operation for some time there are 
waiting lists of desirable young Americans who wish to avail them- 
selves of this opportunity for education, 


IT CAN A guotation may be of interest from a company which 
BE began single handed to train apprentices a few 
DONE years ago with no cooperation from the public schools 


or other plants. Before giving the quotation it 
should be stated that this company is hoping to have 


the cooperation of the public schools as well as that of other concerns. 


In March 1925 an official of this company wrote: 


"Five years ago we had absolutely no applications 
for the foundry trades. Today we have on file 
forty-one applications, none over three or four 


THE BEST months old from whom we can probably select at 
KIND OF least ten good boys as openings occur. - - - We 
YOUNG LEN carried our apprentices all thru the depression 


and did not have them on laboring jobs either, 
although they had a few weeks of short time , some 
of them alternating week about for a while." 


This firm prefers boys of American rather than those 
of foreign parentage because "they can be relied upon to stick". 


5 - Apprentice training distinguished from general upgrading. 
This definition of apprentice training will make 


clear the distinction between an apprenticeship program and a system 
of upgrading promising workers, 


UPGRADING The general upgrading of foundry labor is done ina 
FROM THE more or less effective manner thruout the industry. 
GANGWAY It will always pay to give special attention to 

ALWAYS PAYS workers showing special interest and ability and to 


promote them from job to job as they gain skill. 
Many capable workers and foremen have been developed by this process. 
This plan of upgrading differs from apprentice training in three 
important essentials: ; 


(1) Aim - The aim of apprentice training is to produce 
skilled foundrymen with production of castings as 
AIMS a by-product of training. The upgrading system of 
DIFFER training aims to produce castings with training of 
foundry workers as a by-product of foundry 
operations. 
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(2) Related instruction - Thore usually is very little 
INSTRUCTION if any related instruction in cormection with up- 
GIVEN T0 grading foundry labor. Apprentice training includes 
APPRENTICES the related instruction which is necded py the worker 

in order to understand trade opcrations and his place 
in the incustrial system, 


(3) Responsibility assumed = In apprentice training, the 
industry cefinitely assumes the responsibility for 
attracting the desirable type of young men into the 
foundry and for prepering them by systematic training 
and instruction so that they may give the industry 
the largest service of which they are capable. 

This responsibility naturally leads to cooperation 


SUCCESSFUL between different companies and the development of 
TRAINING founcry labor for the industry as a whole. In up- 
Is grading, the worker is largely responsible for his 


SYSTENMATIZED own interest in advancement. Naturally he may not 
be greatly interested in the foundry industry - this 
is the responsibility of the management. ‘The 
industrial worlicr already emoloyed must show his 
ability and interost before he is given any special 
training. Usually no one assumes responsibility for 
systematically planning training by the upgrading 
process and such training practically never is under~ 
taken for the purpose of developing a plant's share 

of the skilled labor in the foundry industry as a. 

whole, 


& - Example of apprenticeship growing out of upgrading 


The distinction and also the close relation between 
apprenticeship and upgrading are illustrated by a successful train-~ 
ing program in a plant in one of the smaller cities of the middle 
Weste A large factory in Moline, Illinois has a system of training 
which is functioning admirably although there is no connection with 
a public school, The work in this factory does not include a 


variety of experiences; in fact, the operations are largely mechanicél, 


and would be considered by some to hold very little training content. 
The management has not tried to clabcrate upon the training 
possibilities which it offers, 


RATING The first step in developing training in this plant 
APPRENTICES was to select a certain numbcr of jobs and to decide 
THRJ THE upon a fair performance and a fair average wage to 
UPGRADING be earned cach day. This became the qualification 
PROCESS for a special apprenticeship. Any one who is able to 


carn $5.00 a day at the prevailing piece rates, whose 
work is of a certain standard and who has successfully completed a 
certain number of jobs, is eligible to become a Grade A apprentice. 
A performance of approximatcly twice this quantity, an experience in 
four times the number of jobs and an carning capacity of $7.00 a 
day entitles a Grade A apprentice to cxamination as journeyman, 


| The management of this company felt an obligation to 
offer certain related instruction and this necessitated the cmploy- 
ment of a person who not only knew mathematics, drawing, science 
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and other school subjects, but who also Imew the shop operations to 
which sertain parts of these subjects relate. 


VIEWPORT A young man who seemed to grasp the problem was 
ESSENTIAL found. in a university where he was devoting a part 
FOR of his time to coaching in athletics, but he had 
SUPERVISORS had very little industrial experience and none at 
OF TRAINING all in the industry in which he was to be employed. 


He was out to work in the common gang along with 

the rest of the untrained help and did ail the jobs 
the others were expected to do. When he could carn $5.00 a day and 
when his work was of Grade A quality he was advanced. After he had 
earned the right to be called journeyman he was put in charge of 
training. 


TEACHING This man is not expected to teach related subjects 
WORKERS particularly. He is expected to tcach young men 
INSTRAD what they need to know and for that matter, older 
OF SUBJECTS men if need be for in this plant there is’ no age 


limit on apprenticeship or other employe training. 
Neither is there any specified time requircd to complete the learning 
of a trade, Three years is considered fair but there is no limit. 
This management docs not care to have its training system referred to 
as a finished product. They say they are just getting started. It 
may be considered a good start, 


This training program which has grown out of up- 
grading and is adapted to the needs of this plant will be found to 
have the evidences of apprentice training as stated below. 

Oo - Scope and aim of apprentice training. 

An apprenticeship program is composed of two sup- 

plementary parts: 


THE TWO A - Shop training. 
EVIDENCES OF 
APPRENTICESHIP B - School instruction related to shop training. 


A - Shop training is planned to include experience 
in @ll of as nearly all as possible of the jobs in the trade, This 
usually includes cupola practice, This training aims to produce the 
all-round workers desired and also to lay the foundation for later 
supervisory work by those who show capacity for executive responsi- 
pility. 
In order to provide this broad shop experience the 
cooperation of a number of foundries is often but not always essential, 
Such cooperative programs are now functioning excellently in a few 
places. This is discussed on pages 19 and 20 under the subject, 
"Coopcorative District Plan including a public vocational school” and 
on pages 19-20-21 under the subject, "Coopcrative District Plan wit. 
privatcly minaged school." 


WhetAor all the plunts in a district ar 
ak a Ss € cooperat= 
aig or an isolated shop is arranging an apprentice program cue 
essential in both cases 18 a schedule of advancement by. jobs, These 
schedules are discussed in more detail On pages 10-14, " 
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B = The school-or class room instruction of apprentices 
includes the teaching of subjects which will give an understanding of 
shop work, 


RELATED The aim of related instruction shovld always be to 
INSTRUCTION render the performance of shop Tabor easier and ~~ 
SHOULD PAY Cheaper. in all cases In wWnich this aim of related 
DIVIDENDS instruction has been carefully considered thruout 


apprenticeship, this class room instruction has 

been found to be a paying proposition. Where it is 
not followed, there is a possibility that the time spent in the class 
room will be doubly wasted. 


INSTRUCTION Following this aim not only makes class room 
HAS BEEN instruction pay in dollars and cents but it also 
TiADE TO PAY results in attracting into the foundry the better 


type of American youth. These are well established 
facts in centers in which apprenticeship has been 
in operation for a number of years with thousands of young men, It 
is interesting to note how much alike human nature and industrial 
operations are everywhere: A company which began in February 1925 
to give six hours a week of class instruction to six of its nine ap- 
prentices, wrote Harch 25,1925, "We find that the best of our ap- 
prentices desire class instruction and it does stinulate an interest 
in their work. We see marked improvement in the class of work turned 
Out e 


The subjects which may be taught to apprentices in 
‘order to increase their understanding of shop work and their interest 
in it are discussed on pages 22, 23, 24 and 25. 


G6 - Length of apprenticoship 


The length of an apppenticcship course differs in 
different plants and also in the same plant according to the student's 
previous preparation and to his speed of advancement which in some 
cases is made dependent upon the boy's interest and ability. 


FOUR, THREE Four years is the longest course. This is usually 
AND TWO YEAR found where the foundry operations are varied or 
COURSES where several foundries cooperate to furnish 


varied experience. This time is somctimes shortened 

to three years for High School graduates or for 
students who exhibit unusual proficicncy in the work, A two year 
course for University graduates is also provided in the illlwaukec | 
district and a few other places. 


The shorter courses are usually found where the 
foundry operations are not sufficiently varied to furnish an all-round 
experience in foundry practices. They are arranged also, as stated 
obove, for students who are able to complete their training in less 
than the average time. 
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WHERE TIME A plant.in. Pittsburgh whose schedule of rates for 


IS REDUCED foundry apprentices is given later, encourages 
BY GOOD both shop work and study by allowing credit for 
WORK excellence in foundry practice combined with 


excellence in class work, Every aporentice is 
graded at the end of each term as A, Bor C. Grade A apprentices mey 
complete the next term in 75% of the maximum hours required, Grade B 
apprentices are required to complete 874% of the maximum and Grade C 
100% - that is, a Grade A apprentice learns his trade and advances in 
wages in three-fourths of the time required for a Grade C apprentice 
while a Grade B boy advances in seven-eighths of the time. 


PERIODS OF Whatever the length of the term of apprenticeship 
TRAINING in years this term is in most cases divided intc 

definite periods which mark the advancement of 
the apprentice, After each term the pay of the apprentice is in- 
creased. 


7 - Rates of pay for apprentices. 


The rates of pay for apprentices, as would be 
expected, differ in different localities and in the same plant for 
different classes of apprentices. For this reason, in addition to 
several schedules of rates, consideration is given’in this publication 
to the basis upon which these schedules are formed. Basing the pay 
of apprentices upon essential factors may lead to different schedules 
in various localities. 


FOUR RATES One firm in Milwaukee has four schedules of rates 
IN ONE for apprentices: (1) The four year regular 
PLANT apprenticeship in which an cighth grade education 


is required for entrance, (2) three year ap- _ 

prenticeship for high school graduates, (3) three 
year apprenticeship for adult specials and (4) two year apprentice- 
ship for university graduates. 


These rates are as follows: 


Grade High Specials College 
school school 5 year graduates 
graduates graduates course pe your 
4 year o year course 
course course 

lst period 224d 35¢ 40 45¢ 

ond" arid 37d aoi¢ 50d 

et A 29¢ 39¢ 45¢ 524 

4th = 50 40¢ 50 Dog 

oth 2 3ee¢ 4e¢ 52a 

6th e 55 45¢ 55¢ 

7th . S7e¢ 

8th " 44¢ 

A BONUS IS 

SOMETIMES 

PAID UPON $100.00 5,00 --- --- 
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Another company in Milwaukeo Coes not give a’ bonus 
and pays the followiug rates: | 


4 year course e year course 


for regular for college 
Bppronvices | graduates. 
lst period ' Sad 45¢ 
end d 53d 50d 
7 34d 52 
ah a = 
Et ? ~ “ 
a, io) 
86th a 42d 


It is understood that these wage scales may be 
altered either upward or downward to maintain a reasonable ratio be- 
tween apprentice and journeymen wagos. 


A plant in Pittsburgh, Pa. has the following 
schedule of rates for foundry apprentices: 


ist six months 25¢ 
] 


end 30¢ 

Spay Y 35¢ 

2G h ae : 40¢ 

Stne is i 45¢ 

6thu. ¥ iH 50¢ 

dri Some ! 55¢ 

Sino te 4 60¢ 
A BONUS A company with more than a half century!s experience 
BASED ON in training apprentices pays, in addition to the 
GOOD WORK regular rates, an hourly bonus to those boys who 


receive "Ex" (meaning excellent) rating in both 
shop and school, 


The Industrial Association of San Francisco in a 
report dated September 1924, recommends the following rates of pay: 


DAY RATES "Apprentices should be carefully selected and 
FOR started at $3.50 por day, put on probation under 
. APPRENTICES observation for one month and if after that time, 


learning the trade, they should be advanced to $3.75. After two 
months of training, they should be advanced to $4.00. If they are in 
good standing in the work done in the shop and in their training 


classes, the following schcdule is recommended: 


they demonstrate the ned 0 § qualifications for 


Advaneed to $4,50 after 8 mos., if in good standing 
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A YEARLY In addition to this daily rate a bonus of $75.00 to 
BONUS $100,00 is recommended, "one-third to be paid when 
the apprentice has successfully passed the 

qualifications for $5.00 rating which would ordinarily be at the end 
of one year of training, one-third when he has successfully passed 
the qualifications for $6.50 rating which would be at the end of the 
second year, and the balance at the end of the third year when he has 
qualified for journeyman rating” 


BOOKS AS This committee recommends also that at various 
GIFTS TO stages apprentices should be presented with copies 
APPRENTICES of books that will bo helpful and that after the 


first year they should receive a subscription to 
"The Foundry". 


APPRENTICE The usual practice with reference to establishing 
RATES BASED rates ‘of pay for apprentices is to determine a 
UPON beginning rate which is a certain percentage of 
PERCENTAGE OF the prevailing hourly rate for highly skilled 


JOURNEYMWAN WAGES molders or coremakers as the case may be. 


Some plants carrying on very successful foundry 
training offer apprentices opportunity to share in bonuses and piece 
price schedules. There scems to be a consensus of opinion, however, 
that the first part of the apprenticets experience should be upon an 
hourly or day basis, This is probably because of the necessity for 
subordinating production to instruction, In other words, the 
apprentice should be encouraged to take enough time to make sure that 
he is familiar with the various operations and that he 
thoroughly understands what is to be done, how it is performed and 
why each operation is performed in any particular manner. 


The United States Training Service in Trading, 
Bulletin No, 24, "Industrial Training for Foundry Workers", 1919, 
on page 29, submits as a suggestion the following tentative compensa 
tion rate: 
Per cent of journeymen's 
pay suggested for 


apprentices 

ist period, eeeoereveveeseeesee#e#eeseeseenreeeeeeest@ pit 
end @eeeeseeerent8eeeeteneeneeenreeeeeeee¢ .26 ~ 
4ra eeoeeevesepreeveeeeeoeseeeevweeeeeeee 239% 
4th q @eeeeoeeeveervrenrtrterevreeeeneeeereeeee#ee 40% 
5th ‘ @eeeoevet#eoeeeveceeeeeeeneeeereee @ 047 

6th " eoeeeseeveeeeneeeeeeeeeeteeeeee ®@ 52% 
arial , @eeeeeeesveereeeeeeeeeeseeneeeseeee 58% 
8th a @eeceeesoeeveeeeveenvrtesesenstseereeeeeeee 66% 


Approximate hours (spent in each wage period). 


Hach Entire 
period course 
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Grade B apprentice, ..«.ssee». 96e Ty fou 
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GRADING . On.Page 24 ef this bulletin it is stated that Grads 
APPRENTICES A apprentices are those who can complete their 

BY YSARS training in 3 years, Grade B, those who require 
REQUIRED FOR og yoars and Grade ¢, those who require 4 years to 
TRAINING complete their apprenticeship. 


%) I'any peonic have come to believe that the exact 
pate of pay of apprentices is not as impertant a fector in astracting 
and noliding apprentices as is their systematic training and promotion 
from job to job. 


i A company which has had seventy years! experience 
with apprentice training prye $100. bonus put requires each apprentice 
to pay $25.00 for his training at the time he is accepted, This 
company reports however, that it is almost impossible to secure 
apprentices for the foundry. 


The following quotation is taken from a paper 
presented to the 1925 convention ef the American Foundrymen's As~ 
sociation, Pages 49584, Vol. XX1, Transactions of the American 
Foundrymen?s Association: 


"Any number of young men can be persuaded to 
enter an apprenticcship with high wages as a 
bait but not until they have spent several 
months in it do they realize that genuine 
interest in them on the part of the employer 
is much mere valuable than so much per hour, 
Wnen it becomes necessary for an apprentice to 
ask repeatedly for a class of work to which he 


ALL-ROUND is entitled but does not receive, or when he 
TRAINING sees that he is treated: as a helper, or as a 
TiORE necessary nuisance around the shop, he quits 
LitPORTANT in ciscouragement and leaves the trade entirely 
THAN RATES or goes to another emplover who-he knows will 
mye Pay give him proper recognition, These are not 


theories but facts that we meet with every day. 

I say therefore, that the employer who can show 
his apprentices, who earn only 20 cents per hour, 
that he is sincere in his desire to give them 
every chance to learn the whole trade, and not 
depend entirely on the whims of his foreman, 

will have a more successful apprenticeship system 
than the emoloyer who pays his apprentices 60 cents 
per hour but who expects the learner to* pick up 
tne trade while performing helperts or laborer's 
work, 


8 = Schedules of advancement. 


A schedule of advancement by jobs is necessary in 
order to get the "systematic training in the all-round practice of 
a trade" which is sct uo in the generally accepted definition of 
apprenticcshio, The advancement of apprentices is usually at regular 
.intervals of time consistent with the ability of the majority of 
apprentices to learn thoroughly each class of work, 
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ADVANCELENT Semewhat different schedules of advancement are 
BY JOBS preferred by various companies but usvally every 

apprentice is aware of the approximate time spent 

on one ciasa of work and the probable route of 
his progress thru the foundry. The time distributions of the work 
schedules however, are usually adjusted in accordance with the 
ability of the apprentice and the state of work in the foundry A 
few of the schedules of advancement in different plants are given 
here. The Education Department is making a collection of these 
schedules of advancement and is particulary ely glad to receive those 
that have proved unusually successful in producing interested skilled 
workers. 


One lillwaukee plant has the following general 
schedule for both iron and brass molders in a four year apprenticeships 


VOLVO TOO, diencasntdeanecanssd. 1O G monvha 
BOLUer NGlLWet eee swinttasesvo “Os 
PACNINE HOLOMs C emis swage © Gov Ge 
Crete. fl pe WON C ey sia bon) LO wees 
Heavy work, loam and 
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Another Iilwaukee plant has the following schedule 
of foundry advancement in its four year apprenticeship: 


Pe LAE UGE CAE yg oo «oe aise vo elmeeiaGe hours 
BOING MOLINE | sos so oe. 6 bin eee 
DORON UALS Ais ac eee sols 6s 6 «8 
Derr OLS alge es slcie:s gnlece s+ wisehe 


ADVANCEMENT it OMGH sa. Fase pmiaiele «eis, 6 RECS ia 
BY HOURS Miscellaneous floor work,....650 ‘3 
IN FOUNDRY MG OMe Lani mera otal eae | 
DIVISIONS PRBS. ca wid ds mole Gees Heme ROO i 


Green sand moldings e..cecene ete 
Dry sand molding, .-ccsecoevreete00 
SWOGD MOLGALUE Se scovssrecsers OOU 
Casting ~- checking = sand 
mixing - sifting - crane 
work - time study - night 
WOOD. (LC oy oe ope 00:8 «90.0.0 0 opr tU 
“ MILLI LOOM pips s a0 © 0ibtei dma aen toe 


Total 9760 " 


This firm has the following schedule of work for 
three year apprentices who are graduates of high schools: 


Holping molding, sceseceesree O00 hours 
Wachine molding, eccescerceres OOO 

BANG MOLGANE. Seise ose esc vece GOO : 
PC OCG LS beaa Gres 6 as.0'a)'e CES ‘4 
Small COPCS yeoerseeevrevevses 600 
liiscellaneous floor work,... 200 
Heat treating, ececseevsereeee S00 
PORE ale stats ctouehine S00. \ 


(Continued on Page 12) 
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Total from Page 11) 36500 
Green sand molding,.....+++.et150 hours 
DEY GOMOsNOLOIGE, cacixveesesl000, # 
Sweep molding - casting 
checking - shipping roon- 
chipping room - sand. 
mixing - sand sifting - 
erenc work - laboratory - 
weighing and loading 


GHEPECS, »teseeer ene ssiew eelLOVO " 


Total 7520 , 

This company has also different schedules for the 
& year adult special apprentices and the 2 vear university graduate 
apprentices, The latter is given here to illustrate the type of 
practical training which acded to college training should help to 
produce executives. 


Schedule of work for 2 year university graduate 
apprentices: ne | 


H6élping molding, sesscsscceses SOU hours 
iti aie ta grsite ia ahha) OUR REVEL CARER ORT (0.8 MRI 
UTE NODE eg alan Gdn di Weise at aeMmee ate : 
ro BA VC OPO ess sis sss os 4's 0s ene 
| oie cepacia HEGD CPCADING, eceiva ss vive tee eo) QOU ’ 
FOR SeVEIORIB EN. Sie hes''re Seis aang 5 ach Wie oie ain aa " 
POTENTIAL Greer. Bate MOLLE. as vials crete CEO) Vt 
EXECUTIVES Dry sand molding, secscievecsce 550 i 


Sweep molding - casting - 
checking - shipping room - 
chipping room - sand mixing- 
night work - special work - 
laboratory - weighing and 
Loading charge dijiels selsicis Uitine Leo 


Total 4880 " 


A firm which lists the different classes of work 
-@as required or alternative has the following schedule: 


A VARTABLE * Required. 

SCHEDULE OF 

EXPERIENCE x* Alternative. Ionths required 
Stock OE CE PCIe renee) eit). .aeremita eatin % 2 
Stock cores, stcel) 
Bmaii bench Corea, 20m: we. AG aS % 2 
Small bench cores, steel) 
Medium sive cores, POT ) x oes % 2 
Medium size cores, stcel) 
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Nontns required 


Helping molder on green BESET ay isis > 0 *% 6 
Helping molder on ary er es ed's. al * 6 
Helping molder on sat enetntnentseee 6 
Pattern repair, helping pattern maker,...... % 3S 
aT LR OAS al ae presi a a ee tate e, oe 68 Re Haale bre e'8e ae 
SOLGLue, Smale. Mew hOUMGI Viiv ' é sare biilo mueerenis:6 6 
llolding, medium, I. A ar OW ih ats “#12 


Molding, medium, 8S. foundry) 


Mo.cine. Lereews is Loundry (helping) ow. sss 


Molding, medium,I. foundry (helping), ..scece5 


Holding, ‘medvun Siifoundry (helping), ....e.% 


Iiolding, gear PLOOD, eevee eesvvsvecccvssvvvece 


Miolding, open OTIC Seu e bra hye Ole) e blest edie Je Miwa) iale ee 
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The following procedure for the advancement of 


apprentices is recommended by the Industrial Association of San 
Francisco as far as it is practicable: 


Paes 
A GEWERAL 
SCHEDULE 
OF 2. 
ADVANCELENT 
Se 


ae 


Preliminary odd jobs in each department in order 
to become acquainted with the foundry: getting 
out and returning patterns; getting in flasks; 
assisting in preparation of sand, etc.; helping 
flask carpenter. During this time he should 
receive general instruction and explanation to 
arouse his interest. 


Snap flask work - 


Squeezer plain plated work - no cores, 

Squeezer work - plain plated, witn cores. 

More difficult, irregular parting. Jolt 
squeeze machines. 

Gated patterns with hard match, 

Hand work - loose patterns, or gated 
patterns without hard match, 
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Light, simple coro work. 


General instruction. 
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Bt sn 
Se Light side floor work, gzaded. 


(a) Machine, 
(bd) Hand work, 


6. Heavy floor work - graded, 
7. Cupola, 


"Work should be so graded by proper assignment and 
training, that the apprentice will earn his wage at each step.” 


ROUTING A tentative routing of apprentices and time in each 
BY Gepe sr tmont a eugzested “an Training Bulletin No .c4, 
DEPARTMENTS Wincustrial Training For Foundry Workers ager amy 


Depertmert of Labor, Page 24. It is as foilowst 


Approximate 


pEr" cont of Approximate hours 

entire course A B ¢ 

Helper to side floor molder 3 196 200 264 
Helper in core room 3 196 250 264 
Cleaning room 3 | 196 250 264 
Core and mixing room and ovens 3 196 250 264 
Mixing foundry facings 4 41. 64 £6 
Bench molder 123 B25 964 LOO 
Core maker 124 825 964 1100 
Assistant to molder 83 561 650 750 
Apprentice molder on floor 29 1914 2240 2550 
On furnaces, assistant to melter 7 462 540 616 
liolder on floor 12 792 920 1056 
eee Gane CO foreman 6 296 461 528 
Total 100 6600 7700 8800 


A, B and © above, refer as explained previously to apprentices requir- 
ing 3 years, 35 years and 4 years to complete their apprenticeships, 
In a note following the above table the authors of the bulletin state 
that "The above routing is general and of necessity must be flexible 
sO as to meet the requirement of the foundry, ability and. progress of 
the apprentices, etc,” 
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Trade finding courses arc given in the lilwaukee 
Continuation School to boys who request enrollment as prospective 
apprentices. In all such cases boys are placed on probation for a 
variable period of from 3 to 6 months. During this time the boy is 
allowed to work in as many different trades as is convenient to 
school practice and the boy's schedule. In this way a boy may gain a 
little understanding of machine shop work, forge practice, carpentry, 
foundry procedure or other trades in which he is interested. 


TRADE FINDING There is much te reccmmend these trade finding 
COURSES courses, If properly conducted they become 
SHOULD BE laboratories of vocetional guidance which can 
ENCOURAGED function edmirably for both industry and students, 


Chicago, Philadelphia, Boston, Pittsburgh, New York, 
Detroit, Buffalo, San Francisco, Cakland, Cincinnati and many other 
cities provide trade finding opportunities for students. In some 
instances this training has been developed within only limited 
experiences but these could be elaborated and made quite generally 
effective, ; 


A company which realizes the importance of workers! 
understanding more than the jobs they are performing, schedules all 
machine shop apprentices for one month in the foundry in the carly 
part of their training. This experience is said by some not only 
to be of value later in the machine shop werk but also to lead a 
number of the machinist apprentices to remain in the foundry. 


10 = Branches of foundry training. 


Specialization in industry has led to the develop- 
ment of many specialty shops employing specialty molders. These 
workers can frequently be trained in a vory short time but the large 
numbers of these specialized workers in no way decreases the very 
real need for producing all-round molders. In this connection the 
extent of the various branches of the foundry industry may be of 
interest to those concerned in training all-round molders. 


The branches of foundry training mentioned on 
Pages 14-17 of Training Bulletin No, 24, U. S. Department of Labor, 
include the following operations under four general divisions: 


Gray and chilled iron foundry Malleable iron foundry 
Green sand molding Green sand molding 
Dry sand nolding Dry sand molding 
Loam molding lietal molds 
Metal molds Green sand core making 
Green sand core making Dry sand core making 
Dry sand core making Iictal cores 


Metal cores Cupola melting 
Cupola melting Reverberatory melting 


Reverberatory melting Open hearth melting 
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Gray and chilled iron - conttd Tialleable iron foundry - conttd 


lectvric meiting 
Hend pouring 
ilechanical pouring 
Annealing ovens 
Hand eLeaning 
Mechanical cleaning 
Chemical cleaning 


Hand pouring 
ilcchanical pouring 
Hand cleaning 
ilechanical cleaning 
Chemical cleaning 


persed OUnOEY. Non-ferrous foundry 
Greet sand niolding 
Dry sond molding 

Loam molding 

Lietal molds 

Green sand core making 
Dry sand core making 
Iletal cores 

Crucible melting 
Reverbsratory melting 
Electric melting 

Hand pouring 


Green sand molding 
Dry sand molding 
Dry sand core making 
Crucible melting 
Open hearth melting 
Cupola meiting 
Converter melting 
Electric melting 
Hand pouring 
liechanical pouring 
Hand cloaning 
Ilechanical cleaning Mechanical pouring 
Hanc. cloaning 


Chemical cleaning 
Heat treating Mechanical cleaning 


Chemical cleaning 
ll - Shop training--helpful instructional material. 


Satisfactory shop training is carricd on in many 
plants without the use of any written instructicnal material, There 
is one kind of instructional material however which is so generally 
useful that it should be brought to the attention of all executives 
and its preparation should be greatly extended in industrial plants. 


ONE WAY Brief interesting descriptions of processes and 
TO INSURE naterials as they are encountered by workers in 
AN their first acquaintance with certain procssses, 
INDUSTRY have proved of value to the foremen in small plants 


who with limited time are helping apvorcnutices and 
other new workers to get started right. They are considered 
cssential also in many large shops, 


General descriptions of processes encountered in 
foundrics may be very bricfly written by foremen in exactly the 
language in which tney would describe the processes to workers on 
the job. The putting of this matcrial on paper frequently calls to 
attention many questions as to the exact methods by which jobs are 


to be performed. 


Since details of methods of work differ more or less 
in different shops, with various foremen and with the particular 
work in hand, it is evident that new workers should be supplied 
with information as to how a process is generally carried on to- 
gether with cnough cxplanation to arouse their interest and to fix 
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the process in remory, This is one reason for suggesting that fore- 
men be interested in putiiing this material. on paper. If these 
descriptions are typed or otnerwise pub in shupe for the use of 
apprentices and other new workers unauer the direction of a foreman, 
the foreman will find that the effort spent in writing this material 
has been a good investmeut for himself as well as for the workers. 


This descriptive material should be supplemented 
by practical questions which will serve two purposes - first, to test 
the worker's understanding of his work and second, to encourage him 
to improve this understanding, 


QURSTIONS In order to serve these purposes the questions 
SHoULD should be so stated that the person answering them 
STTMULATE must think and in this thinking must use his 
CONSTRUSTIVE factory experience in addition to the information 
THINKING given in the text material. Reasoning questions 


especially appeal to intelligent journeymen and 
become the subject of many discussions. An employer said recently 
that he could tell the subject studied the evening before by the 
sketches and figures made during the lunch hour. Questions which can 
be answered by "yes or ‘no’= sometimes called "guess questions", and 
those which can be answered by exactly repeating the text material - 
so called "memory questions", should be avoided. 


Experts have much to contribute to their industries 
thru the prevaration of this descriptive material supplemented by the 
type of questions which they have frequently been asked by journeymen 
as well as apprentices. 


SHOP The value of reference material is increased by the 
SKETCHES addition of cuts of apparatus, tools and other il- 
OF VALUE. lustrative material.These illustrations fortunately 


can be reproduced on inexpensive mimeographed 
pages as well as in printed matter, ' 


This instructional material should always be in 
such shape that it can be easily modified as the need is found for 
changing some detail of the work, giving directions more definitely, 
adding other illustrations or modifying the questions for study. 


Simple reference material is helpful ake the rapid 
training of specialty men and molding machine operators and in 
various types of work. 


Another usc of this material is apparent to the 
manager who is attempting to attract the better type of workers into 
his foundry by offering them opportunities for study and advancement. 
The topics contain just barely enough of the reasons to enable 2 
fairly intelligent worker to grasp his work quickly so they may: easily 
be used as a basis for study of the sciences and related drawing which 
explain reasons for failures and suggest means of improving processes. 
This interest in the every day "Why's" of foundry practice is shown 
whenever a trained practical foundryman visits a class of CG Sida 
or students in school who are having difficulty with some foundry job. 
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An example of a description of a process and the 
related questions is given in Appendix I of this leaflet which was 
prepared by Iir. W. C. Wright of the National Founders Association. 


The training departments of a number of companies 
and associations of foundries have prepared very helpful instructional 
material of the type described above, 


A SERVICE The Education Department is arranging for the 

PLANNED FOR collection and distribution of this material which 
COMPANY has already been prepared by foundry officials and 
MEMBERS associations and in addition has arranged with Iir. 


Wright to prepare a progressive series of general 
descriptions of processes similar to the one given in Appendix I. 


If there is sufficient interest to warrant the 
continuance of this series by ir. Wright the Association is willing 
to serve its company members with this text material for all those 
divisions of the foundry in which a need exists for this service. 
This plan is entirely dependent however upon the interest of company 
members and the requests of foundry officials for this material. 


12 - Related instruction - time devoted to it. 


Since industrial managers are striving for the type 
of related instruction which interests the better class of apprentices 
and which pays financially, this class room teaching is usually 
carried on during the regular working hours of apprentices. The 
apprentices for a certain number of hours per week are sent to a class 
room either in the plant or in a public or private school building ; 
where they are given instruction in subjects a knowledge of which will 
improve their foundry practice. 


TIME IS The time devoted to related instruction is usually 
NOT LOST four hours a week, although some companies give five 
IF USED hours and even five end one-half hours, on pay time. 
TO ADVANTAGE If it is organized for 144 clock hours a year or 


for four hours a week during not less than 36 weeks 
a year it will meet the requirements of the plans of most state and 
_ local school boards and may therefore be organized in cooperation 
with public schools with teachers! salaries paid from public funds, 
These funds have for several years been available for the practical 
instruction of workers employed in industry. 


15 - Related instruction - where given, 


The place in which related instruction is given 
depends upon the facilities of the plant or plants and the cooperation 
of schools or other organizations. The selection of the place in 
which related subjects are taught may influence the choice of 
instructors and even the lessons taught and is a large factor in the 
financing, so it is worthy of careful attention, Any one of the 
three plans for foundry training which are shown in Charts 1, 2 and 
5 on pages 43, 44 and 45 may be used in providing class room 
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space for the use of apprenticcs, ilodification of one of these three 
plans will be necessary in sornc places and one plan may be used 
temporarily while a better one is being developed, A plan can be 
found which wilt worl now in any plant to a satisfaction of all 
parties. roe gen OWS: 


(1)The Cooperative District Plan including a public 
Ce Chart I, page 435, A modification 
tT thls plan ni is found where one plant alone co- 
ee with the public school, <A small beginning 
with one plant may lead to the effective district 
plan serving ali the foundries in the district. 


NEITHER 

CLASS ROOMS (2)The Cooperative District Plan with privately 

NOR TEACHERS managed school which is a cooperative plant school, 
CAN TAKE Chart 2, page 44, This may later grow into plan (1). 
THE PLACE 

OF A WELL (3)The Individual Plant Plan in which the management of 
ORGANIZED one plant single handed attacks the problem of ap- 
PLAN prentice training, Chart 3, page 45, This may grow 


into plans (2) and (1) but it can be made to pay 
meanwhile. One answer to a recent questionnaire 

on foundry training said, "We seem to train molders 
for all the other companies who don't do it them- 
selves but we get enough skilled molders and 
executives for our own plant, so that we figure it 


pays anyway". 


(1)When the public schools cooperate, class rooms may 
be set aside for apprentices at times and In buildings where apprentices 
can attend conveniently and in which the class room surroundings are 
conducive to discipline, An entire building is given over to this 
type of instruction in at least one center where all the industries 
cooperate with the public schools, This is the Cooperative District 
Plan including a public vocational school and is a goal worthy o 
MORO Marat Pome ernest ey te mi 


In some localities in which class rooms in public 
school buildings have not been found convenient for employed persons 
and where one or a few isolated plants are cooperating with the 
public schools, the school officials have recognized one or more plant 
schools in local shops as "extensions of the public schools." In 
these cases the public schools also furnish instructors or pay their 
salaries. This has been done very effectively in Birmingham, Alabama 


and in Omaha, Nebraska. In the latter city all 
PUBLIC SCHOOLS vocational instruction to factory workers is given 
CAN ASSIST in class rooms set aside in shops which are called 
BY VARIOUS extensions of the public schools, 
ITETHODS 


It is an excellent arrangement when space in public 
school buildings or an extension of the public schools in a local 
plant can be provided for the instruction of apprentices. Industries 
thru taxation help to support the public schools and are justly 
entitled to this assistance which most school officials are glad to 
furnish to local industries when they know how to go about it. 
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It may be or interest to know that while several 
states spend hundreds of thousands of dollars of local, state and 
federal school funds in giving related instruction to apprentices, 
several other states in which foundries have recently reported no 
such educational opportunities for their employes, in one year 
turned back into the federal treasury nearly $150,000. of the publis 
funds which have been and are each year appropriated for this purpos: 
of improving workers in industry. 


The exact total returned for the school year 
Closing 1924 is $144,936.40. This amount of federal funds allotted 
to states for the training of indust:ial workers was turned back to 
the federal treasury by 31 of the 48 states, while 17 states including 
those having well established apprenticeship programs used their 
entire share of the federal funds and much larger sums of state and 
local school funds, In a few cases privately managed schools are 
giving valuable assistance in education for the industries. All such 
local possibilities should be investigated by the management. 


Although it is economical and advisable from 
several standpoints for one or at best all the plants in a community 
to cooperate with schools in the offering of related instruction to 
apprentices, fortunately there are two other courses open when 
cooperation with the schools is not practicable at the present time, 


(2)When a number of plants cooperate in an apprentice- 


COOPERATION ship program without the assistance of the pubiic 
BETWEEN schools, these cooperating plants may provide a 
PLANTS IS centrally located class room, engage capable in- 
BENEFICIAL structors and arrange courses of instruction. 

TO ALL Centrally located class room may be rented or one 


of the plants may offer the use of a room. This 

does not incur any great expense. Simple class 
room furniture is provided. Furniture consisting of chairs, and a 
table or tables to serve as desks, a blackboard and such other 
equipment as may be needed. 


This arrangement has many advantages, since the 
apprentice may go directly from work to the class room without great 
loss of time and the class room atmosphere does not entirely lose the 
influence of the plant spirit. 


A second advantage of this arrangement frequently 
is that evening classes for journeymen are held in this room directly 
after working hours, Larger attendance and greater interest is 
usually said to be the result. 


CLASS ROOMS “A third advantage of class rooms provided by plants 
IN PLANTS may result from the employment and training of 
HAVE MANY plant executives as teachers. This is discussed 
ADVANTAGES later under the subject of instructors. 


Perhaps the greatest advantage of beginning related 
instruction in a small way when there are no other facilities avail- 
able is that the experience thus gained end the interest of students 
and teachers can be carried over into a larger program when 
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cooperation is arranged between all local plants and the public 
schools, 


If a number of plants in one locality do not yet 
see the value of a general training program and the assistance of the 
schools cannot be secured, the one manager who does have this under- 
standing may carry on a training program independently until such time 
as others are ready to join, 


PLANT CLASS (3)When a plant provides its own class room, a small 
ROOMS SHOULD room may be arranged for this purpose, This has 
NOT BE OVER been done successfully by a number of plants and 
EQUIPPED involves very little expense, The equipment is 


such as was suggested for the class room provided 
by several plants, As in the case of a number of plants providing 
space for the instruction of apprentices in related subjects, all the 
experience and interest develonved will make just that much easier the 
sound growth of a training program with the establishment of co- 
operation with other plants and public schools. 


: { Whether an individual plant is conducting related 
instruction with no cooperation from any source or all the plants in 

a district are cooperating with the public schools or there is any 
other kind of a plan part way in between these extremes, the selection 
of instructors and of instructional material presents a few similar 
problems which should be considered as soon as the place of giving 
related instruction has been decided upon, 


14 - Related instruction - instructors. 

: Wren the pudlic schools are carrying a portion of 
the responsibility for the education of apprentices by offering 
instruction in related subjects, the school officials usually are 
quite willing to confer with interested plant officials regarding the 
selection of instructors and the planning of the instruction, When 
this is done and when the teachers are of the type approximating in 
general characteristics high grade industriat executives, the 
results are satisfactory. me 


WHERE POSSIBLE If related instruction is conducted in a plant or 
INSTRUCTORS in a school privately managed by several companies 
SHOULD BE the instructors may be selected from among plant 
CONNECTED WITH executives or employes who possess the information 
INDUSTRY to be presented. In many cases draftsmen and 


engineers are found who are capable and also 
willing to give instruction. Since instruction is usually given 
during only four hours a week and the number of founary apprentices 
will not be great such related instruction will not add greatly to 
the duties of persons who are assigned to this activity. 


One benefit which may be derived from having plant 
engineers or draftsmen give related instruction is that their in- 
structional material will usually be confined to that directly related © 
to shop work and examples will be taken directly from the plant . 
operations. Occasionally a public school which cannot offer class 
‘room facilities is willing to assist these plant instructors in any 
way possible and to pay their salaries for the time devoted to this 
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Class room work, 


15 - Related instruction - subjects taught. 


ONLY THOSE The instruction which a worker needs in order to 
SUBJECTS WHICH operave intelligently, depends of course upon his 
MAKE IT HASTIER preparation when he enters his apprenticesnip. 
OR CHEAPER TO Relased instruction should be confined to just 
DO JOBS SHOULD those subjects and just those lessons in these 
BE TAUGHT subjects which will make the performance of shop 


‘ operations easicr or cheaper. All apprentices will 
benefit by the same instruction in certain trade subjects and economics 
while English sufficient for intelligent understanding may be needed 
by some and not by others, 


Those who have had charge of the instruction of 
foundry apprentices are generally agreed that the following subjects 
should be taught: 

(1) Biue print reading, shop sketching and drawing. 


(2) Shop mathematics. 


(3) Science related to shop operations - physics, 
chemistry, metallurgy and mechanics. 


ECONOMICS (4) Economics including industrial history. 
SHOULD BE 
TAUGHT (5) Trade subjects - a consideration of materials, 


shop tools, equipment, safety practices and 
industrial relations which will help the ap- 
prentice to begin to understand his work -~ 

will interest him in gaining more understanding. 


(6) English as needed. 


Instruction is organized differently in various 
plants as is illustrated by the outlines of courses given below and 
by samples of text material given on pages 26,27,28,29,50,3l,and 32. 
As more different companies develop the courses which in their own 
plents accomplish the aim of related instruction, these varied 
experiences will be helpful to other companies, 


BLUE PRINT In practically all cases the reading of drawings 
READING AND and blue prints is found of more value than 

SHOP SKETCHING mechanical drawing. ‘Some drawing is helpful such 
SHOULD BE as sketching of simple parts or drawing them on 
TAUGHT INSTEAD cross section paper. The mathematics is correlat- 
OF MECHANICAL ed closely with shop problems and usually begins 
DRAWING with fractions and may include some plane and 


solid geometry and the use of trigonometrical 
functions in solving problems involving the right triangle. The type 
of geometry which interests mature journcymen as well as apprentices 
is illustrated by one of tho lessons given later on Pages 30 and 31 
The elimination of instruction not used in the foundry is shown 
by the fact that students frequently progress from the use of common 
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fractions to the solution of problems in geometry in less than 
fifty hours of class room instruction. 


The science taught to apprentices is drawn from 
all those subjects which help to give the apprentice a better under- 
standing of the materials and tools with which he is working, The 
lesson on the effect of phosphorus upon cast iron, given on Pages 29 
and 30 illustrates this point. 


YOUNG WORKERS The science, mathematics and drawing are frequent- 
SHOULD BE ly related to shop operations as is illustrated 
TAUGHT THE by the questions on the lessons on flasks and on 
FUNDAMENTALS clamps, weights and binders on Pages 27 ard 28. 

OF INDUSTRIAL The economics is intended to give apprentices an 
BUSINESS understanding of the organization of industrial 


" life and the responsibilities of each factor in 
it. This subject is usually presented in short talks by shop 
executives and others, 


Trade subjects are given in courses of various 
names but the purpose is always the same - to acquaint the apprentice 
with shop tools, equipment and materials and his own responsibility 
for safety. 


A list of the subjects which are included in the 
various branches of foundry instruction is given on pages 18 and 19 
MO. Imeining Bulletin, No, 24 of the U. 5S. Department of Labor - 


Ll. Definition of foundry 

2e Products of foundry 

Se Foundry terms 

4. Tools, equipment, care and use of same 
5. Safety and sanitary conditions 

6. Core practice ; 

7. Care of patterns 


SUBJECTS 8. Supplies and their use 
SHOULD BE | 9. Foundry sands 

PRACTICAL. 10. liolding practice 

THEORY 11. Shrinkage and contraction 
SHOULD BE 12. Characteristics of metals 
CONFINED TO 13. Cause of defective castings 
THE WHY OF 14. Melting practice 

THE JOBS. 15. Welting mixtures 


16. Pouring practice 

17. Cleaning of castings 

18. Ifiscollaneous mixtures and their purpose 
19, Foundry calculations 

20. Ovens, their construction and operation, 
21. Weight and strength of materials used 
22. Blue print reading 

25~e Inspection 

24. Laboratory and its use to the Sy 
25, Foundry construction 

26. System and management 
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A liivau-cee foundry includes shop calculations, 
blue print reading and sketching, and metallurgy in related shop 
technique which is outlined as follows: 


Related shop tecilinigue,. 


4.0 hours shop calculations 


20 reading drawing (Shop sketching) 
10 " general apnliances and processes 
10 . ereen sand molding (4 parts) 
10 |" 4«core making 
10 " machine molding 
METAL 10 \" dry sand,loam work 
MIXING 10 " foundry appliances (2 parts) 
TS THE 16 " foundry chemistry (3 parts) 
HEART OF 10 ; cupola practice 
FOUNDRY eA rf ea rot eee 
SCIENCE mixing cast-iron 
10 iy malleable castings (3 parts) 
40 é steel castings (3 parts) 
40 " metallurgy 
20 u foundry materials (sand, etc.) 
50 " heat treatment 
10 \" foundry layout and organization 


The related trade technique courses in this 
foundry are summarized as follows: 


Related trade technique courses. 
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In addition to these subjects of instruction the 
apprentices in this plant are given a series of special or shop 
talks. The subjests of these are given below: 


SUBJECT MATTER Conducting a business 
AND METHODS Big business 


OF INSTRUCTION 10. Your employer 
11. The company's policies and traditions 


12. The apprentice organization 
Lt. CLELZENShHip 
14, The home maker 
15. Taxes 
(Continued on page 25) 


1. Shop etiquette 
oe ocnool etiquette 
SUBJECTS 5e Working with the foreman 
ARE LESS 4, Working with the men 
IMPORTANT 5. Working with fellow apprentices 
THAN 6, Overhead 
INSTRUCTORS 7. Manufacturing 
8. 
9 
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16, Civic dutios 

17. The open shop 

18, Produstion 

19. Atibition 

Ae: (PEOMGGLON 

el, Your trade as an assct 

eee Apprenticeship as a character builder 
coo Lour parents and apprenticeship 
24, Sefety 

209 Loyalty 

26. Objective 

ev, canitation 

28. Work and sports 

29. Diplomacy 


In a number of plants lectures or shop talks are 
illustrated by the stersoptican by which means boys learn the story 
of iron ore, new kinds of foundry equipment, safety methods and many 
other things. 


16 - Related instruction ~ some guestionable text material. 


ee ee ee ee ee ee em a ee ee 


While incustrics may profit by the schools! as- 
sistance in teaching subjects related to industry, industrial 
Managers should keep an active interest in the material taught. This 
is particularly necessary in such subjects as Vocational Guidance and 
Community Civics which are frequently taught to all students and in 
which there is an opportunity for developing attitudes for or against 
certain industries and industrial life. 


SCHOOL BOOKS Industrial managers should know what is taught 
SHOULD BE in giiese gourses..relating to industry... The 
BXALINED following exvtracts are taken from a well advertis- 


ed text books: 


"Danger of Blind-Alley Work ... . lost of the 
work which children do is Dlind-alley work. Do you know what a blind- 
alley is? It is one of those narrow streets or roads that suddenly 
ends in a high fence, and you cannot get out unless you go back the 
way you came, It does not take you anywhere, as a real. street does, 

Mihe: Best Job Tor. Yous ce wie: No job that you 
can now find in any miil or factory can help you much to find the kind 
‘of work that you are best fitted to do, and no such job can get you 
ready for that better work. Such a job can only cause you to drift 
about for several precious years.” 

"Choosing a Career .. . »« Young people who 
leave school at an early age to take work in factories or stores or 
in the blind-alley occupations of the streets, begin to drift about 
from one job to another, and frequently drift about for much of their 
Lives « 


it 


"Occupations to Avoid ... . Finally, there are 
the blind-alley jobs. These Jobs lead nowhere, and waste the time 
that should be spent in preparation for real jobs in later life. The 
bootblack in a city is following a blind-alley occupation; so is the 
newsboy; and so is the telegraph messenger. iost factory work is 
blind-alley work, especially for boys, ..." 
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Following this Jesson during which the teacher 
has presumably impressed upon the childmen the truth cof the statement 
that factory work is blind alley work the student is given a nunber 
of assignments as "Scwebhing to do and talk about", Among theso 
assignue its is the foilowing: 


"Make a list of blind-alley jobs in your community. 


since pee student desires to please the teacher 
and get a good grade he will cavite natuvally list ail ghe factories Ln 
his community, This schrol ae 3 by no means an excepticn, Other 
materisl of even more misleading nature is being studied by students 

in our public schools, 


It is only fair to remark that there is much good 
material in the book from led on the above ob perae were taken. In 
some respects this book is an excellent text book but these objection- 
able and wholl y misleading sta vuledie become all. “the more dangerous 
when included in a text book which contains a mixture of truth and 
falsehood. industrial leaders shire with all other progressive pers ons 
a desire that children may be accurately informe cee ae oecupations 
but there can be no defence for a text book which asserts that boys 
who take employment in factories have no careers. School offici als 
should pay more attention to the selection of text material and not 
leave this to a committce of teachers whose experience does not Lit 
them to pass judgment upon such matters. 


17 - Related instruction - kinds and examples of text material. 
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THREE Whatever kind of instructional material is used, 
ESSENTIALS it should méct three requirements. Instructional 
OF SUBJECT material should be brief and confined to that 
MATERIAL subject matter which will '\be i oe ate helprul 


in, the foundry industry. Tt imust also bein 
such form that it will be of interest to she mviaiote AD prenbice who is 
trying to get ahead in the foundry. Lastly, instructicnal material 
poourd be in‘such form that it can be easily used. by tho apprentice 
and by the apprentice instructor, foreman or other person in charge 
of the work, 


Descriptions of foundry processes and related 
questions were discussed on Parss 16, IV and 12 under the subject of 
‘instructional material for shop training, These descriptions of 
foundry processes may be used directly as text material in related 
subje cts or may be the source from which lessons in mathematics, draw- 
ing and other subjects are drawn. 


QUESTIONS Questions relating to foundry practice are 
SHOULD oné good type of instructional material. These 
STIMULATE questions may be included in lessons of other 
THINKING kinds as previously described or they may be 


used as the basis for instruction by iccture, 
discussion and home use of references, 


Lesson shects on certain subjects in mathematics, 
science and drawing as applied to foundry operations are used in many 
places. 
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IXALIPLES of Lesson Sheets shown in training 
Bulletin No, 24, Industrial Training for woundrey Workers, U. S. 
Department of Labor, Pages 26 and &7 cro given below. 


Addition of Cecinals 
Foundry work 


ALL INSTRUCTION RULE: 
LUST BE PLANNED “Ro add decimals proceed as in addition of 
TO TKET THE whole numbers, but keep the decimal points under 
NEEDS OF EACH each other, hia 
INDIVIDUAL 
Semple problem 
ne ah NS 2a 5 Ancuns used Pounds silicon 
Sliver gray 100 lbs. 0.50 
No < Northern BO 1e20 
No.2 Southern ROO 2 Oeg0 
Serap 200051 0,65 
1000 lbs, 5215 
tron in charge Amount used Pounds sulphur 
Silver gray LUGO DS. 0.0024 
No. 2 Northern 1015 iam: 0.050 
No. 2 Southern BOO Cn 0.030 
Serap eh ahi 0,010 
ARS )0 10 Hew <<a 0.0724 


Notice position of decimal point. 
Using the above amounts of iron to get a charge 
of 1000 pounds, we find that we will heve 3.15 (read three point 


fifteen) pounds of silicon and .0724 (read point naught seven twenty 
four) of a pound of sulphur in the charge, 


Blue print reading 
Foundry work 
(Blue print of bushing is given here.) 


Sablewa' vm {Lit 


Answer the following questions 


1. What dees scale 1" = 1! mean? 
ee What do the dotted lines represent? 


BLUE PRINTS Se Are any lines or circles omitted? 

ARE GRAPHIC 4, Would there be a dry-sand core used in 
DIRECTIONS making this casting? 

SHOWING HOW 5. Would the core be made in two parts or as a 
TO DO JOBS solid core? 


6. Would this casting be made by using a split 
pattern or a solid pattern? 
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7. Would there be any loose pieces on this pattern? 

8, What would be the approximate weight of the 
casting? 

9, Is the above projection correct? 


EXAITIPLES of questions which follow lessons describ- 
ing equipment and operations. SSaeeper = 


Course A, Lesson #3, Apprentice llolders! & Core- 
makers! Course, Industrial Association of San Francisco: 


Questions on bottom boards. 


1. What is a bottom board? 

2, What materials are bottom boards made of? 

5». What kinds of bottom boards are used for snap 
and squeezer machine work? 


QUESTIONS 4. What material for bottom board is suitable for 
SHOULD BE medium size repetitive work? 
PRACTICAL 5, What material is suitable for heavy work? 


6, What is the danger of using warped or broken 
bottom boards? 

7. What is smooth board? 

8. How does a smooth board help a pattern? 

9. Why should smooth boards have large cleats? 


Questions on clamps, weights and binders 
1, Why are clamps used? 


ee What determines the number of clamps to use? 
5 Does fast pouring put a strain on mold? 


QUESTIONS 4, How does slow pouring reduce strain on mold? 
WHICH DO 5. How should clamps be put on a flask? 
NOT APPLY 6, What is danger in clamping too hard? 
DIRECTLY TO 7. Describe weighing down of mold, 
THE PLANT 8, Why should joints on flasks be wedged before 
SHOULD BE placing on heavy weights? 
AVOIDED 9, What materials are weights for snap flasks 
made of? 
10, How is the weight required to hold down cope 
figured? 


11. Work out problems - 
a, Molding surface area 24" x 36", 
b. Depth of cope sprue 8". 
@. Size wood cope 30" x 42 x 8", 
12, Describe bolting down of pit mold. 
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EXAMPLES of lessons in metallurgy and solid geometry. 


These lessons illustrate a type of instructional 
material of equal interest to apprentices and journeymen, They are 
taken from shout courses in metallurgy and ma‘Shematics which togecher 
with shop sketching and blue print reading, all strictly related to 
foundry work, have been taught to evening classes composed of botn 
apprentices and highly skilled journeymen, The lesson sheets were 
specially prepared for the classes so as to include immediate probiers, 
students were supplied with copies and a considereble amount of home 
work including reference reading and soiution of additional shop 
problems was done by the students, One lesson was usually covered in 
from one to three class periods depending entirely upon the class. 


— 


Lesson No. 8 - Phosphorus and its effect upon cast iron. 


INTEREST 1. Discovery - The element phosphorus was discovered 
CAN BE Epa avheanian: brand, of Hamburg in 1669, while 
GREATLY searching for the philoscpher!s stone which was 
STIMULATED expected to change base metals to gold, It was 

BY SCIENTIFIC not until the demand for phosphorus in the manu- 
INFORMATION facture of matches that it was produced on a 


large scale, 


&- Occurrence ~ Because of the great chemical activity of phosphorus 
it never occurs free in nature. In the form of phosphates it is 
very abundant and widely distributed. Phosphate rock is deposited 
in various regions. Calcium phosphate is the chief mineral 
constituent of the bones of animals and is an important element in 
plant and animal growth, 


3. Manufacture and use - Phosphorus is now manufactured from bone ash 
or from a pure mineral phosphate by heating with sand and carbon 
in an electric furnace. On account of the great affinity of 
phosphorus for oxygen, it is always preserved under water. Phos- 
phorus is used largely in the manufacture of fertilizers sold 
under the name of superphosphate of lime. 


4. Amount of phosphorus in pig iron and foundry iron. ¥ 
In ordinary pig iron tne range is from a trace to 13% 6 
In foundry iron the usual range is from .25% to 14. 


In Bessemer iron the amount of phosphorus present is less 
than .10%. 


oli 


4 


5. Effect of phosphorus upon cast iron. 
(a) e%75% and over can cause "cold short". 
3 Increased hardness when present in amounts over 143%. 
c) With phosphorus between 0.20% and 0,04% with silicon 
2.5% to 2.75% and sulphur about .05%, castings can be made which 


permit of being bent and punched. 
(ad) Over 1% it is the most weakening element. 


(e) Should be kept down to not exceed .8% 

(f) Use in counteracting the hardening effects of sulphur. 
(g) Adds ductility to the iron. 

(h) Adds fluidity. 
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6. The effect of adding phosphorus in the ladle. 


(a) A flux or cleaner of the iron, 
(b) Methods of adding, 
(c) Hardening the iron. 


Questions 
Se Fetes vat 1. Which is the more important element from the 
ee ae molder's standpoint, phosphorus or sulphur? 
} Give reasons for your answer 
QUESTIONS oN ; 
THE LESSON 2. In what class of castings is phosphorus used? 


What is the reason for its use? 
Se Why should one never handle phosphorus sticks with bare hands? 


4, Is phosphorus ever added to th 
; e cupola charge? If t 
the phosphorus in the iron come ons F iene 8x Toe? 


Se Questions of students. 


References 
REFERE F 
Ae a Metallurgy of cast iron, Chapter XXX1. T. D. West. 
ENCOURAGE 
READING Foundry Work, Pages 122, 136, 170, 171.B. L. Gray. 


Lesson No, 3 - Pyramids, cones and frustums. 


Definitions 


. (Definitions and illustrations of (1) amid 
een eh bo age (3) Hagel of a cone, (4) cone of evolietens (5). 
t itude o j 4 i 
eeaettn pyramid, (7) altitude of cone, (8) altitude 


Forrzla and rules 


, (Formulas and rules for finding the volume {1) 
of a pyramid or a cone and (2) of the frustum of a pyramid or Cone » ) 


Examples 
le Find the weight of a cast iron tapered pin in the form of a 


frustum of a cone of revolution, having a lower base 8" in 
diameter and upper base 5" in diameter and a length of 24". 


MUCH OF THE Use formula (2) which is V = (B+ by Bixauace/o bi 
MATHEMATICS 

AND CHEMISTRY B= 82 x 47854 = 50.2656 sq. ine 

MAY BE APPLIED b= 52 x 27854 = 19,655 sqe in. 


TO FOUNDRY WORK o4" 1/3 of 24 % Q" 
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V = (50.2656 - 19.635+Y 50.27 x 19.64) x 8 


101.55 x 8 
810.54 cue in. 


<a 
nod 


The weight is then 810,64 x .267 = 210,7'%# 


&»e Find the volume of the cone of revolution cut from the frustum 
described in Problem No. 1 if the or iginal casting was a cone. 


(a)The altitude of the part cut off is found by 
proportion, Tho dit'ference in diameter of the 
bases is 3" and the altitude is 24", then 
o:5 = 24:h,. h = 40 the aititude of the cone 


Cnt ort. 

The volume is found from formula (1) which is 
V = 1/3 Ah 

A = 5° x .7854 = 19,635 

h = 40 

Vee 1/5 x 19.655 x 40 

Veet Gah eet Olle) hh « 


Related problems. 


dis Find the weight in brass of a cone of revolution whose altitude 
is 8" and whose radius of base is 4,887 in. 


2. What would be the altitude of the frustum of the cone of Problem 
No. 1, if the frustum and cone cut off had equal weights? 


O« A ladie is in the form of a frustum of a cone. The diameter of 
the base is 40", the diameter of the rim is 58", the depth is 
238". How much iron will the ladle hola if filled to within 
a of the rim? 


4, Calculate the weight of a casting in the form of a pyramid whose 
base is an equilateral triangle 15” on a side and the altitude of 


the pyramid 20", 


Note: These foundry problems in solid geometry and other more com. 
Plicated ones brought by the students were mastered by one class 
in about 55 hours of class room instruction after the students 
had begun the study of decimal fractions as applied to foundry 
operations. This same apparently rapid rate of progress was 
later made by other claczes in which instruction was carefully 
limited to that which applied to shop operations, 


18 - Related instruction - Method of furnishing text material. 


That method of furnishing text material is best 
which provides the most useful material at the least expense. 
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INSTRUCTORS One good method is to select instructors who 
SHOULD TIACH know the subjects they are to teach and who are 
APPRENTICES interested in their students and then train 
RATHER THAN these instructors to prepare brief text material 
SUBJECTS suited to their classes for use in connection 


with printed reference material. These lessons 
can be typed or mimeographed at small expense. 


J Correspondence courses have been found most 
satisfactory by some companies, The foundry may furnish the material 
or students may be asked to purchase courses or the expense may be 
divided, 


Combinations of correspondence courses, reference 
material and specially prepared lessons are sometimes made. 


hasily accessible reference material should 
always be furnished but the instructor must take the responsibility 
of encouraging and guiding the students! use of this material. A 
list of references on foundry work compiled from those recommended 
by many companies and instructors in shop or related subjects of 
value in foundry training and education is contained in Appendix II 
ef this publication, 


19 - What becomes of apprentice graduates? 

The question of the future of apprentice graduates 
naturally concerns both those managers who are investing in a system 
of apprenticeship and these others who are seeking to make their 
present programs of larger service. 


- The answers to the questionnaires sent out to 
company members in March, 1925 by the Education Department of the 
National Founders Association gave some encouraging information and 
also indicated the need for future study. 


A number of companies are able to retain 75%, 80%, 
even practically 100% of their apprentice graduates within their own 
plants, Several factories, some large and others small, report that 
. they have very few men in their plants who were trained elsewhere, 


One factory, to which reference was made on 
page 7 of "Employe Training” published by this Department, with a 
production force of 4200 men has gone outside its organization once 
in 10 years for a foreman, Of the last 17 foremen engaged, 15 were 
former apprentices in this plant. 


The National Industrial Conference Board in 
Service Letter No. 262, larch 2, 1925 gives the following facts from 
the experience of a manufacturing establishment which has conducted 
ali apprentice school for 20 years and has kept records of the 
positions held by its apprentice graduates. While these are not 
foundry apprentices the example indicates what doos occur in. some 
metal trades and is possible in foundries. 
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During this time 808 men comploted the course 
and at the time the record was coimniled abcut one-half were still in 
the employ of the company which had trained them, Only 12 were known 
to have definitely left the trade for which they had been trainod. 
Of the number remaining with this company, approximately 4C0O, the 
majority were engaged in the trade for which they had been trained, 
lthough a considerable number had edvanced to such positions as 
foremen or salesmen. Of the total 608, 234 had advanced te positions 
of higher grade than journeyiuci,. Natucally some of these had left the 
company, even becoming propricters of their own establishments white 
pte had become superintendcnts or exccutive officers of corpora- 
iL0ns e 


These reports couplod with others of quite 
different nature regarding the difficulty of retaining graduates 
suggest the advisability of a careful study of a number of questions 
among which the following may well be liucluded---Yhat care can be 
taken in the selection of apnrentices which will insure desirable 
apprentice praduates being kept in the industry? Under the icondittons 

xisting in various places, whet is the proportion of apprentice 
graduates which shovld be expectsd te renain in the plant? What can 
be done to retain this desirakie percentage? 


*4 


20 - Plan of publications, 


Sem = 


CTS. EEE se ANCE 


Tne aim of this publication has been to give a 
brief resume of practices and metlcds now in use in certain foundries, 
Lo Wilh be.wnderstood that this sturdy is not dat all complete, A 
complete stucy would require many Lon chs and would include many times 
the aimount of material assenhied here, This publication, including 
its appendixes on text material and referenzes, is considered as an 
emergency announcenent of preseat average ovactic es and methods. It 
may serve as a tentative guide to those who feel the need for immediate 
organization of some kind of foundry training. 


: Other publications of this Association dealing 
with the same subject are as follecws:; 


A - Founary apprenticeship 
B- Empleye training 


(Copies of these may be obtained upon request.) 


The next study to be published in this weries 
will deal with the practices and methods follewcd in schools offering 
foundry training and instruction. 


The Association hores te be able te announce in 
the near future a publication dcaling with the question of Industrial 
Relations and Foreman Training. 


In the meaatime this departuent is issuing a 
humper sf articles dealing wita general personnel activities which 
have previously appeared in magazines or have been the subjects of 
addresses. Some of these are as foLlaws: 


G + The human facter in industry 
D.- Returning to first principles 
(Continucd on page 354) 
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- The fundamentals of industrial relations 
Developing a safe human factor 

~ What should we see in our jobs? 

(This (G) is prepared in answer to a 

demand for an article in simple language, 
About 90% of the words are of one syllable. 
nmployers should interest themselves in 
having this article used by teachers of 
English for forcigners, Elementary Civics 
end Vocational Guidancc.) 


© "Ei 
i 


H - The super-yower of fricndship - How a 
eooperative spirit may be developed in 
factories, 


Copies of these may be obtained upon request by 
company members, Other requests will be met as far as possible, 


el - Questions for discussion. 


The following questions are adapted from Training 
Bulletin lio. 24, Industrial Training for Foundry Workers, U. S. 
Training Service, U, S,. Department of Labor. Foundrymen may find it 
of interest to copy certain questions for presentation to workmen or 
may find them useful when interrogating prospective workers. 


Cleaning room 


1. Name methods of cleaning castings in the gray iron foundry. 

ee Why do castings have to be cleaned? 

Oe Should they be cleaned in a department separate from the 
molding department? 

4, What is the effect of shipping improperly cleaned castings? 

Oe Name some of the tools employed in cleaning castings. 

6. Is it an advantage to the boy who is learning the foundry 
trade to be employed in the cleaning room of the foundry for a definite 
length of time? 

7. What can the boy learn about molding in the cleaning room 
of a foundry? 

8. In what way are good castings made into bad castings in 
the cleaning room? 

9, Is there ever any way of repairing a casting that is 
found to be bad in the cleaning room? 

10, Should the foreman of a cleaning room understand molding 
and core making? If so, why? 

ll, What is first done to the castings in the cleaning room? 

12, Is there any skilled help in the cleaning room? 

13. What is meant by "pickting"” castings? 

14, What acids are used in the pickling process? 

15, What acid is more commonly used, and why? 
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16. What is oil of vitriol? 

17. What is its chemical symbol? 

18. Explain just how the cleaning is accomplished when oil of 
vitriol is used in the pickling process. 

19. When mixing the solution what precaution must be used. 
Tell why. 

20. In the case of burns resulting from the pickling solution, 
what should be done immediately? 

51. The tank that contains the oil of vitriol solution should 
be of what material, and why? 

22. Explain how the castings must be arranged when they are to 
be pickled. 

25. How long a time are the castings generally exposed to the 
pickling solution? 

24. What is the usual mixture when using oil of vitriol? 

25. Boes a stronger solution do the work more quickly or better? 

26. What is done to the castings after being exposed to the 
pickling solution? 

27. What should be done in order to entirely remove all traces 
of the acid? 

28. Why should all traces of the acid be removed? 

29. What are the advantages of cleaning castings by the pick- 
ling solution? 

30. Is there a disadvantage in this method? F 

Sle What other acid is sometimes used in the pickling solution 
than oi] of vitriol? 

52.- In what way does this acid differ from the oil of vitriol 
in its action on the castings to be cleaned? 

354 What special precautions must be taken in using and hand- 
ling this acid? 

34, Name an advantage that this acid has the oil of vitriol 
has note 

45- Why is not this acid more generally used? 

46. In the foundry what is meant by tumbling barrel? 

37. Why do we put small star-shaped castings in a tumbling 
barrel? 

38. Why do we sometimes put pieces of wood in the tumbling 


39. Of what advantage is this method of cleaning castings? 

40, What is the injurious feature of this method of cleaning 
castings and how is this injurious feature overcome? 

41. In what way do we use the sand-blast in the foundry? 

42, Explain the apparatus and the method of cleaning castings 
by the sand=blast process? 

43, What is the advantage of this method? 

44, Why is it not more generally used? 

45, Describe the helmet the operator should wear and why he 
should wear it? . 

46. Why must the sand-blasting of castings be done in a departe 
ment geparate from the molding department? 


Core making 


le What is a core? 
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26 Of what materials is a core made in a foundry making grey 
iron castings? 
Se What kinds of sands are used in cores? 
4. Name various core binders. 
Se Explain about the various core binders, telling advantages 
and disadvantages of each? 
6. Explain two methods of coring holes through a casting at a 
level below the joint line? 
7. How may a warped core plate be used for baking a flat core? 
8. How are irregular shaped cores like port cores baked? 
9. Why must a coremaker know how the core that he is making 
sets in the mold? 
10. Why must the coremaker use an open-grain sand for his cores 
and why must he be particularly careful about his vents? 
11. Why must binders be thoroughly mixed with the sand when 
making core mixtures? 
12. What is the effect on the castings of too much binder in 
the core mixture? 
15. What is the effect on the casting of too little binder in 
the core and mixture? 
14. What is the difference between a dry-sand core and a greene 
sand core? 
15. In what way are cinders used in the core gand? 
16. What should be the approximate temperature in degrees 
Fahrenheit of the core oven? 
17. What is the effect on the casting if the cores are not prope 
erly baked? 
18, What is the effect on the core and on the casting if the 
temperature of the oven is too high? 
19. Why are some cores made and baked as half cores, then pasted? 
20. Explain operations necessary to finish a core ready to be 
set in the mold when it wags made and baked in halves. 
2le How do you sometimes take off the vent from an intricate 
shaped core (i.s¢e, a port core)? 
22. When making cores, in what way do we strengthen them? 
25e How are cores secured or supported in a mold? 
24. What methods require the greater skill, making cores in 
green sand or making cores in dry sand? 
25. Have green sand cores an advantage over dry sand cores? 
If so, state advantages. 
£6. In what way is hay rope sometimes used in core room? 
27. Explain operations necessary in sweeping up a pipe core. 
©8. Do we ever face cores? If so, why? 
29, What are . stock cores? 
30. Explain construction and operation of a core-making machine 
for making stock cores. 
31. Are there any other type of machines used for making eores? 
32, Name three essentials in a core in order that the casting 
may be a good one and the core materiai easily removed from it. 
33e What are chaplets? 
24, Name and describe two types of chaplets. 
35, Name and explain two ways that a chaplet might weaken a 
casting. ; : 
36. Why are chaplets generally given a coating of tin? 
37, State advantages of linsced oil in cores as a binder. 
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58. How is molasses used in the core room? 
59. In the core room, what are crabs, and how are they made? 
_ 40, Why can we use the core sand mixture for making only 
one core? 
41. In making a small cylindrical core why should we not use 
a rod almost the diameter of the required core? 


Apprentice molder on floor. 


1. In the pattern shop, what is the definition of "shrinkage?" 
2. In the foundry, what is the definition of "shrinkage?" 
3, In the foundry, what is the definition of "contraction?" 
4, What is the reason that a casting sometimes cracks while 
cocling? 
5. What can be done to prevent a casting from cracking 
while cooling? 
6. Explain why too much moisture in the mold will result in 
a bad casting. , 
7, What is the effect on a casting when the cope "pulls down?" 
8. Explain the "pulling down" of the cope of a mold. 
9. Explain what can be done to prevent the "pulling down" 
of a cope. 
10. Why is it necessary to have a soft bed when casting flat 
plates without a cope? 
11. What is the effect of cooling a casting by exposing it 
to the air? 
12, What is a shrink head? 
15. What is a churning head? 
14. Why do we sometimes use a pressure head? 
15. What do we mean by "bedding in" in the foundry? 
16. What do we mean by "rolling over" in the foundry? 
17. State reasons why we sometimes make a mold by the 
"bedding in" method, 
18, Do dry sand molds require as much skill in molding as 
green sand molds? 
19, Are dry sand molds rammed as hard as green sand molds? 
Why? 
20, Are dry sand molds ventcd as much as green sand molds? 
Why? 
el, Why can we get a better casting by the dry sand method 
than we can by the green sand method? 
22, When we have a lathe bed casting to make that is 35 
‘feet long, why do we not have a complete pattern? 
25- When we have a lathe bed casting 35 feet long to make 
from a pattern 6 feet long, explain how to make cope to cover the molds, 
24. Explain how we sometimes can make good a bad casting by 
burning on, 
25. What precaution must be used when we are attempting to 
save a casting by burning on? 


Bench work 


1. Explain advantages of the tight or box flask cover over 
the snap flask, 

2. Explain advantages of the snap flask over the tight or 
box flask. 
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Se When is it necessary to use a false cope? 
4, Why is it necessary to vent sand molds? 
5, Explain method of making a plaster of paris match plate, 
6. Explain method of making a three-part job in a two-part 
flask, 
7. Why is the sand used for bench work generally finer than 
the sand used for floor work? 
8. Explain why the bench molder generally uses a different 
kind of parting material than the floor moldcr. 
9. In connection with bench molding, cxplain what is meant 
by the term "stamping back." 
10. Explain the difference in use of a moldboard and a bottom 
board. 


Assistant to floor molder 


1. What is foundry work? 
ee Woe Ls a Tlesk? 
Se Name and describe all parts of a flask. 
4. Name and describe types of flasks, 
Se State advantages of cach type. 
6. Nome material used in making flasks and state the advantage 
of these flasks, 
7. What is a pattern? 
8. In tho foundry, what is meant by draft? 
9. What classes of sand are used in the foundry? 
10, What classes of castings are used in making machinery and 
what determines which class shall be used? 
ll. Name branches of iron castings. 
igs In the foundry, what*is meant by the following: Spruce pin, 
gate, riser, vont? 
15. Name the grades of molding sands, 
14, What grades of molding sands are used in making molds for 
brass or bronze castings? 
15. What grades of molding sand should be used in making molds 
for plate castings of brass? 
16. Where does molding sand come from? 
17. Name elements in molding sand, 
18. What are the properties of a good molding sand? 
19. State what elements give to the molding sand these proper- 


20. Name harmful elements in molding sand and state why they 
are harmful. 

ele Name branches of molding. 

cee Explain method of making a green sand casting. 

2o~e Explain method of making a dry sand casting. 

24. Explain method of ie eae a loam casting. 

254 Explain method of making a skin-dried casting. 

26, Explain method of making an open sand casting. 

27. State one advantage of each of the above methods of making 
castings. 

28. In the foundry, what is the definition of molding sand? 

29, Explain the requirements of a molding sand. 

50. In molding sands, why are rounded grains preferred to 
angular grains? 
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Sle Why should the grains be vniform in size? 

52, What is the objection to driving wedges under clamps on a 
flask containing a completed mold? 

55. What does a cubic inch of cast iron weigh? 

54, What effect on the casting will result from too much ramming 
of the sand in the flask? 

55. A foreman said to a molder, "Have you taken precautions to 
avoid shrinkage in that casting?" What did he mean by "shrinkage" and 
what precautions could be taken? 

56. Name three essentials in a mold in order to get from it a 
good casting, 

57, Name three good qualities a casting should have, 

o8, Name three defects that might occur in a casting and explain 
the reasons for them, 

59, Name three forms of gases which must be allowed to escape 
from a mold when it is pouredy 

40, Name three things that are used to secure a mold when making 
Lt » 

41. Describe several methods of securing a mold after it is 
made and before pouring in the metal, 

42, Why does a mold have to be secured after it is made and 
before pouring in the metal? 

45, What. is fire glay? 

44, Explain how it is used in the foundry. 

45, What are folicw boards, or match plates? 

46. Of what materials are they made? 

47, Of what advantage is a match plate? 

48. Name, describe, and tell how the tools supplied to the 
molder by the foundry are used, 

9. Name, describe and explain the use of the tools in the 
average molder's kit, 


Journeyman molder. 


1. In what way does the facing material for dry sand work 
differ from the facing material for green sand work? 

&e How does loam sand differ from molding sand? 

5e If you were going to use the loam method explain the rigging 
necessary to make a cylindrical casting 24 inches inside diameter, 

48 inches long, 1 inch in thickness, with a 2-inch flange top and 
bottom and a 2-inch face. 

4, Why do castings made by the dry sand method of molding 
generally have larger fins on them than if made by the green sand 
method? | 

5¢ Do castings made by the skin-dried method also have large 
fins? Give your reason for your answer, 

6. When making a loam mold what do we mean by "headers?" 

7, Explain operations necessary to secure a loam mold after it 
is closed and before pouring in the moetal,. 

8. What do we use as parting sand in loam molds? 

9, Why is it that sometimes the only method of molding that can 
bc used to get a casting is the loam method? 

10. Why do we sometimes have to make a mold other than straight 
in order to get from it a straight casting? 
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11. Explain method of drawing off the vent from a casting made 
in the floor of the foundry. 

12. How do we draw off the vent from the checkered part of the 
mold? 

13. In making a large lathe bed casting should the riser be left 
open or closed? Explain your answer. 

14. Why is it sometimes necessary to allow the metal to cool be- 
fore pouring into the mold? 

15. Why do the lower sections of deep molds have to be rammed 
harder than the upper sections? 


Assistant to melter 


1. Name two types of furnaces for melting in the gray iron 
foundry. 
2. State the advantages of each of these types of furnaces. 
Se Is the metal charged into the two types of furnaces in the 
same way? Explain your answer. 
4. Is a wind belt on a cupola furnace a necessity? 
5. What are the tuyeres of a cupola furnace? 
6. Are they a necessary part of the cupola furnace? 
7. What regulates the height of the tuyeres in a cupola furnace? 
8. Make a sketch of thse air furnace showing principal features 
in the type. 
9. What do we mean by the melting zone of the cupola furnace? 
10. Where is the melting zone situated and what determines its 
situation? 
ll. What is meant by the sand bottom of the cupola furnace? 
12. What is the tapping hole of a cupola furnace and explain 
how it is formed? 
13. What is the effect of placing too little fuel between charges 
in the cupola furnace? 
14. Explain some of the requirements when selecting a sand to 
use for the gand bottom of the cupola furnace. 
15. Explain the putting in of the sand bottom of a cupola furnace, 
stating the precautions in ramming and shaping. 
16. What is considered a good melting ratio of iron to fuel in 
a cupola fuel? 
17. What is the theoretical melting ratio of iron to fuel ina 
cupola furnace? 
18. What is the effect of placing too mush fuel between charges 
of iron in a cupola furnace? 
19. What is a flux? 
20. What is the object of using fluxes and of what advantage are 
hey? 
as ae Name some of the fluxes commonly used in a cupola furnace? 
22. Why should a new cupola lining be dried before running off 
a heat in the furnace? 
23. Why is it that it takes more pounds of fuel to melt a given 
mumber of pounds of iron in a short heat than it does in a long heat? 
24, If you are required to melt two or more grades of iron in the 
game heat in a cupola furnace how can you prevent them from mixing? 
25, In starting a fire in a cupola furnace why should we use a 
minimum amount of shavings and wood? 
26. Describe the cleaning and repairing of a cupola furnace, 
stating what precautions should be taken with the work, 
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27. If the furnace has bewn out of blast for a long time what 
extra precautions mist bo takon when repairing the lining and why? 

28. Name materials uscd in a typical daubing mixturo,. 

29. Give a mixture that could ho used for a breast mixture and 
mixture that could bc used as a body mixture, 

50. Make a study of the cupola furnace and then give a list of 
names of the various parts, stating the function of cach part, 

Sl, Is a doubio row of tuyeres an advantage in a cupola furnace? 

52. How long a time will the cupola furnace melt iron before it 
is necessary to dump and clean it? 

55-e What are the materials of which firebricks are made? 

54, llention other materials sometimes used in the manufacture 
of firebricks, ¢ 

554 Name some of the reasons for the destruction of the fire- 
bricks of the cupola furnace. 

56, Explain the charging of the cupola furnace, 

57~ Should the fuel and iron be charged together, or separately, 
and should care be used-to keep the charges level? Explain your 
ANSWEL » 
58, Should the charges in a cupola furnace be packed closely? 
If so, why? 

o9. What is the result on the melted metal if larger pieces of 
scrap are charged than should be charged? 

40, Should the cupola furnace be kept full of charges until all 
metal is charged? Explain your answer. 

41, What is the blast? 

42. Why is it necessary in melting iron in a cupola furnace? 

43, About how many cubic feet of air are necessary to melt a ton 
of iron? ’ 

44, Does the speed at which the air enters the furnace have much 
effect on the speed of the melting? 


45, What is meant by perfect combustion? 
is the result of too much pressure in a cupola furnace? 


46, What 

47. Name various reasons for using coke as a fuel in a cupela 
furnace, 

48, Name reasons why coal might be used as a fuel ix a cupola 
furnace. ’ 


49, Can oil or gas be used as a fuel in a cupola furnace? 

50. Name some reasons why the iron melted in a cupola furnace 
might be too dull to run the castings. 
What do we mean by the slag hole of a cupola furnace? 
52. Where is it generally situated and what determines its 


536 Name and explain the two types of blowers commonly used to 


provide blast for the cupola furnace, 
54. Why should everything put into the cupola furnace when run- 


ning a heat be accurately weighed? ¥ 
55. Why should the cupola charging sheets be checked up in the 


office? ; 
Mixing foundry facings 


1. In the foundry, what is the definition of the material 
“Pacings?" | 
2. Explain. how facing sand is prepared, 
3. What is the objact of using facings? 
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4. How is this object accomplished? 

5e Name the quality that all facings must possess and state 
why this quality must be present. 

6. Name aud describe the principal facings used in the foundry. 

7e Tell where the principal facings are found. 

8. Tell how the principal facings are manufactured. 

9. What determines the per cents of the sea coal to be used 
with the sand when mixing facings? 

10. Why must the facing mixing be thoroughly done? 

ll. What effect do the facing materials have on the molding 


sands? 
12, When we get the proper molding sand will facing be necessary? 
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Cooperative District Plan 
Including Public Vocational Schoo 


‘District | 


Committee 


Distr ainsi of factory representatives 
and a renresentative of the vocational schools 


Individual Plants 1.2.3.4 0,6 286. 
in which shop training and some plant 
courses are given, 

Vocational School -3 possible types of instruction: 
(1)Part time for apprentices and others. 
(C)AIl day trade. ©) Evening 
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Cooperative District Plan 
With privately managed school. 
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and a representative of the vocational schools. 
Individual Plants 12,5406 76 
in which shoo training and some plant 

COUTSES “ate Siven, 

Cooperative Plant School in which related — 
mathematics, scence, drawing and 
foremanship methods are Taught. 
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MAKING DRY SAND CORES. 
By #. CGC. Wright - National Founders Association 
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MAKING DRY SAND CORES 
By W. C. Wright - National Founders Association 


Note.-—~This description of a foundry process has been prepared for 
two purposes: first, to serve as an example of the brief text 
material which can profitably be more gcnerally prepared than 
it is at present by foremen and training devartments in 
plants and associations and second, as the first of a series 
of descriptions of foundry precesses which this Association 
is undertaking to prepare upon the request of its membership. 
It is emphasized that this material is merely an introduction 
for the new worker and a basis for further study. 


Many foundrics start an apprentice in the core room for a 
number of reasons. An apprentice may remain at this work for 
several months. In sone foundries aporoximately three months 
are given to the core recom, In others it would hurry a boy 
to learn ali the core room jobs in six months, 


1 = Jobs in the core room. 


The core room jobs to which workers are assigned are about as 
follows: 


1. Preparation of core sand - cutting over and riddling. 

ee Getting tools together. 

5S, Making small cores. 

4, Baking of cores. 

5. Cooling and storing of cores, 

6. liaking large cores ~- rodding, vonting and pasting. 

7. In addition each worker should learn as mich as possible 
of equipment and methods for saving labor in the core 
LOOM. 


2 = Definition of core. 


If we make a solid cube of cast iron, we shall not need a core, 
but if we make a pipe, a core will be necessary in order to form the 
hole; so a core is a body of sand or other material that forms inside 
part of the castings or forms holies in the casting. 


3 - Kinds of cores. 


Cores may be made of dry sand, green sand, loam or, more 
rarely, of other materials. . 


A dry sand core is one that is baked in an oven and this 
baking makes it hard. Dry sand cores are the kind most used. We 
shall study the making of dry sand cores at this time. A green sand 
core is made of molding sand and is used without baking or is left 
in the mold when the pattern is drawn, When the pattern is drawn the 
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mass of molding sand of which the sreen sand core is made makes a 
hole in the casting. Loam cores are made from loam mixtures and are 
used in loam molding. They are used generally in making large 


castings, 


GREEN SANDCORE si =e 
DRY “SAND GORE 


4 - Waterials used in making dry sand cores. 


The principal materials used in making dry sand cores are 
sand, binders of various kinds, blacking, wire, rods and paste, 


Core sand is generally sharp sand such as river sand, lake 
sand, sea sand or silica sand, It is sand that has little or no 
alumina or organic matter which is found in loam, Binder is the 
material used to hold the sand together when it is baked. The 
important binders are oil, flour, pitch and molasses, During mixing 
it spreads thruout the sand and thus coats each particle of sand with 


‘this material, aie 


To summarize: The binders give strength to the core by (1) 
melting when they spread thru the core thus coating each particle of 
sand with binding material, (2) baked and dried the particles cling 
together, (3) when baked we have a firm body of sand which may be 


handled, 


Blacking is some form of carbon ground fine and mixed with 
water. Common forms are black lead and ground charcoal. Blacking is 
used to coat dry sand cores and prevent the hot iron from penetrating 


the core. This gives a smooth, clean hole. 


Wire is used to strengthen small cores and rods are used to 
give strength to the larger cores. Paste is flour and water mixed 
like heavy cream and is used to hold two parts of a core together. 
When dried in the oven the paste becomes very strong. Flour is 


sometimes used also as a binder, 
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0 - Prevuration of .core sand. 
Core send may be prepared for use either by hand or by 
machinery. When it is prerared by hand about 60 pails of lake sand 

are spread two or three inches thick over a clean floor, It is 

then ready to be mixed with the binder, The selection of the binder 
depends upon many factors, one of which is whether the cores are to 
be used immediately or to be stored. O11 is most commonly used when 
the core is to be stored. After spreading the sand one pail of oil 
is sprinkled over the sand after which the mixture must be cut over 
two or three times so that each particle of the sand may become 
coated with the oil, If the cutting over is not thoroughly done, 
weak spots will occur in the cores. 


Rach class of sand is diffcrent so no exact proportion of 
sand and binder can be given, The more binder used, the stronger the 
core will be, If a little new molding sand is added it gives 
strength to the core befcre baking, This will be necessary if any 
part of the core overhangs, The addition of a little flour to the 
mixture also adds greatly to the strength of the core both before and 
after baking, As soon as the flour becomes dampened by the moisture 
in the sand it forms a paste which helps to hold the particles firmly 
together. This paste is strengthened in the baking, 


It is much more economical to mix the core sand in a mechanical 
mixer for the particles of sand are more thoroughly forced together 
and the oil or other binder becomes attached to every particle of 
sand. This makes less binder necessary and gives more even cores. 


After the mixture has been cut over it is riddled thru either 
a hand riddle or better thru a power riddle, This mixing breaks up 
any lumps or balls of sand and gives a more thorough mix to the mass. 
A little water may be added to the mixture if it is too dry so the 
sand will pack readily together. The amount of gas in cores and the 
ways by which it can escape when the hot metal is poured are very 
important subjects which will be discussed later, 


6 - Getting tools together. 


The core bench should be provided with the following tools: 
arammer, a vent wire, hard brush, rubber or rawhide hammer, some 
plates and a solid plate of iron which snould be put on the bench. 
The rammer is used to pack the sand firmly into the box and can be 
either a small hard stick or iron that will easily enter the box, 
In larger work a hand rammer is used, 


7 - Ramming core boxes for small cores. 

The core box is made the exact shape and size of the core 
wanted and is generally split so as to be in two parts. It is made 
in two parts so it can be easily removed from around. the core,. The 
parts of the box are doweled together anc helc firmly by a spring or 
screw-clamp while the core is being made, Where cores are small 
faster progress is made by having a mitiple box - that is, a box 
that will produce several cores at once instead of one. 
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Place the core box on end on the iron plate and with one hand 
full of core sand, your the sand into the box and with the rammer in 
the other hand pack the sand firmly into the box, When the box is 
rammed full strike off the top of the box smooth and push the vent 
wire thru each core. 


The vent hole thru the core allows a rapid exit for the gases 
that will form when the core comes in contact with the molten iron 
for the binder and the organic matter in the sand will produce much 
gas when the core is nearly surrounded by molten metal, Since gas 
takes up about a thousand times more space than the matter from 
which it is produced a very small amount of matter will produce a 
large amount of gas. If no vent is provided thru the core this gas 
will seek an exit thru the molten metal or the molten metal will 
"boil" and blow around the core. This will cause a bad casting and 
is referred to as "core blowing". 


The box is now placed on the core plate that holds the cores 
in the oven. This plate is usually a flat steel or cast iron plate, 
easy to handle when filled. The box is given two or three raps 
with the hammer so as to losen the core from the box, then the clamp 
is removed. The box is drawn a half at a time and the cores are 
left on the plate, When the plate is filled it is ready for the 
ovene 


8 - Baking of cores, 


The process of baking small and large cores is somewhat 
different but the same general principles apply in both cases. 


Core ovens are generally heated by a coke fire underneath the 
floor; two flues should connect the oven to the stack, The flue at 
the top of the oven carrics off the smoke of a new fire and is | | 
closed after the fire is well started. ‘The other flue enters at 
tne hottom of the oven near’ the floor. The heated air goes to the 
top of the oven and as it takes up the moisture of the wet cores it 
becomes heavy and falls to the fioor where it should be drawn off 
by the lower flue, Y 


The proper baking of cores is not only a problem of heat but 
equally a matter of circulating hot air to take up the moisture and 
carry it .away. The cores should be thoroughly baked for if any 
moisture is left in them there is danger of a blow when the mold is 
poured, 


In the baking of smaller cores either the ovens are supplied 
with racks to hold the plates or an oven of the drawer type is used. 
About two, to two and one-half hours are required to bake small 
cores in which oil has been used as the binder. When baked these 
cores have a dark brown color. 


The larger cores are placed on a car which is sometimes 
supplied with racks to hold the plates. When filled, the oar is: 
pushed into the oven on rails made for this purpose,.: Large cores . 
are usually baked during the night. In the baking of both large 
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and small cores some thought should be given as to where to place 

the core in the oven for proper baking, The higher in the oven the 
hotter it is and this intense heat will burn very small frail cores 
which bake fine lower down. Cores having greater bodies of sand 
require more heat so should be placed nearer the top, If the core is 
burned the binder becomes ruined and the core crumbles readily. The 
hot metal frequently cuts a burned core, 


9 = Cooling and storing of cores. 

When baked and cooled off, the cores are either conveyed 
directly to the molder using them or packed in wooden boxes and placed 
in the storage racks, If cores are to be stored for any length of 
time, the binder used is important for some binders will allow the 
core to absorb moisture. ‘Such binders as flour, resin and molasses 
allow the cores to gradually absorb moisture from the air and so in 
time they become soft, while the oil binders keep the core hard and 
dry for long periods. If the core has absorbed moisture it should 
again go thru the oven before being used. A damp core will surely 
result in a bad casting, 


LO ~ Making larger cores. 


The making of large cores offers greater difficulties than 
does the production of small cores. The principal difficulty is in 
tying the core together with rods so that it can be rolled over when 
necessary, handled with the crane or hung in the cope if required. 
The rods used should be bent to fit the shape of the core as nearly as 
possible and the rods should lead to the hooks which are inserted to 
handle the core, so that when the core is lifted by the crane the 
weight will be distributed on the rods. This will overcome the 
danger of the core breaking or the lifting hooks pulling out, he 
lifting hooks are kept below the face of the core and the sard is dug 
out so they can be reached to hook into. ‘Then after the core is set 
in the mold these hooks are covered by ramming some core sand into 
the cavity and drying the spot by using a torch or placing a hot 
plate over it until thoroughly dried. 


Next to properly rodding a large core, comes the proper 
‘venting of it to provide certain and rapid exit for the gases that 
will form when the mold is poured, Large cores are vented in — 
various ways. Where the core is sufficiently large to allow it, a 
quantity of small pieces of coke is rammed up in the core center 

and a track of this coke leads to the outside portion that forms the 
print, If a vent wire is used freely to make holes from the coke bed 
to every portion of the core, the gas will collect in the coke bed 
and pass off thru the opening to the print. It is better to overdo 
the venting, rather than to fail to vent some portion for over 
venting does no harm but not venting enough will almost surely 


produce a bad casting. 


Thin, frail or very crooked small and medium sized cores are 
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often vented by the use of wax or paraffin cord. This can be 
purchased ready for use and can be rammed up into the most intricate 
or thin section. When the core is baked this wax or paraffin melts 
and leaves a hole plenty large enough to allow a free vent. 


Where the core is made in two parts, each part should have a 
good deep channel cut thru the different parts and leading to the 
print. When the parts are pasted, a piece of rope can be put into 
the channel and later pulled out, thus insuring a free opening, 


Small cores, where oil is used as binder, are seldom coated 
with blacking. Coating cores with blacking will be described in 
a later paper. 


11 -— Methods and devices of saving labor in the core room. 


The use of the multiple box in making small cores has already 
been mentioned as have several other labor saving machines. 


When the same large cores are produced frequently, much time 
can be saved by making a cast iron arbor to strengthen the core 
instead of using so many rods. The arbor can be in several parts 
when the parts are bolted together and should be made to carry the 
weight of every part of the core, The arbor should have lifting 
hooks cast into it so placed that when the core is lifted by the hooks 
the core will balance or nearly so. By ramming the arbor as close 
to the bottom of the core as possible, the weight will be carried 
by the arbor and few, or no rods are required. This arbor is easily 
made and is a great labor saver, 


There are some machines used in the core room that make the 
process faster on some classes of cores. This is true of round 
cores of many sizes. This class of core is called a stock core. 
When made by machine, they are absolutely round, are evenly rammed 
and are made about 18 inches long and then cut to the required 
length as uscd. 


In making cores on this machine, the temper or dampness of 
the sand is important. If the sand is too wet the cores are rammed 
too hard as the damp mixture does not leave the machine fast enough. 
_ By using oil binder and keeping the mixture rather dry the core comes 
from the machine readily, producing a core of correct density and 
strength. The cores are run out of the machine on to corrugated 
plates for easy baking and handling. They are made up in stock of 
such sizes as are frequently used and piled and stored ready for use 
by simply cutting to length and filing the ends to fit the print 
if a tapered print is used. Small jarring machines are labor savers 
in ramming medium sized cores. The box is placed on the machine, 
filled partly full of sand, then any rods necessary are placed in 
position, the box filled heaping full of sand and the machine rams 
the whole body firmly together. The top is then butted and struck 
off and the plate clamped on. 


In many specialty foundries or those equipped to produce one 
line of work, notably the automobile foundries, much use is made of 
the roll-over, straight drawn type of machine to produce the water- 
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jacket cores for cylinders. In this case the corebox is firmly fixed 
to the platen of the machino and after the core is rammed up and 
struck off, the core plate is put on and the plate and core rolled 
over, the clamp released and the core lowered by the machine free of 
the box. Due to the perfect draw of the machine, the core needs 
little or no patching and little skill is required to perform all 
the operations. 


Questions. 
1. What are the advantages of beginning foundry work in the core room? 
ee What are the important characteristics of core sands? 


3. What conditions may necessitate the addition of water in cutting 
over the sand? Kkxplain, 


4, Explain how you determine what binder to use in making cores. 
5. Why must cores be dry when used? 

6, Why vent cores? 

7. What will happen if the core is not thoroughly dry when used? 


8. Name two ways to save labor in the core room, 
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Note: The following books and. publications huve bcen mentioned by 


foundrymen as boing useful in training apprentices 
may be cngaged in foundry work, 
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in the cases of various 
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details of training it is in order to observe that reference 


material which 
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ation would not be at 
pprentices are found who 
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found who have finished 
of college training b> 
In cach case the 
regularly organized in a systematic 


apprentices are 
the first two yoars 
their apprenticeship, 
was 


On the other hand, 


with excellent credit 


ofore entering upon 


apprenticeship program 
manner. 
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